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£43 44tt 4^ 

£ l-8r £ ^<H] ^ 7 |^^ 7 ]o^ 445144. 

£ 2^- £ IS] A-A'# 7l^o_sL #7115144. 

£ 3-fr £ iz\ £ l^sl 4^. ^A]o))ei 3 44$ 44>£ a|.a1£o]4. 

£ 4£r JH^*H4 4Efl°l]4 4.3 »<!]2) ^-Sl- q-Efvfl 51444. 

£ 5a i-fl*l £5f^r 4€- *«*R-*l 444 44°fl*-i- a^^M 4^- 51444. 

< 5142-1 ^iL^-g-ofl c})4 ^3:4 44 > 

10.. 34*V 20.. 7)14*1^?-^ 

11, 13, 15, 17, 30.. -g-tb<H- 

18a, 18b, 12, 14, 16, 32.. 51*fl 

#43 ^M]^ 4 "3 

444 7]# * n 3:43 *efl 7 )^ 

£ 4^£- 4^4 £44^ ^71^-^7] ^ nSl -g-^ljli^ 4 7 J tg-lgeq 5} ^S-Ai, S-^l 7)|7)-7.>^1- ^^flig. -@- 

4*}"4 *#jLiS|-* 4444^1 ^71^44°!] UV^£S 3. 4^0] ^S)^ ^4 4^7) ^ nS} -§"4:22:3- 

*14 44«fl 44 4°14. 

444-°3-, 7fl4^°l 4^44 5^ 43-4* i^fe 44^- ^-44*4(3144, 4401514H14, ^-7_V 

J1^4^ 4*3 >b^.oj ^01 o] 44. o] e-1 ^-TJ-JIS^ 4*43 S-Aj^. OJ^AI^JT, ^7] 2] 0>7| 
«V7)1 €4- 444 4-S"43 S.A^4 ^4434 ^Ti^i^S. # ol7] 4^ ft* 4^7> 5a44. 

314, *44¥7]Sl 7^443 o-i^-g-# 444^ u o^4 ^S-^3Hr-i- *H*1 *3H^^ HV^O] oicf. 

433 3-f *l*44-§- 4-Q-S- 44 Bfl£-<H] ^4* 344 4-§-4'33 444^3- A}-g-44. nel4 ^ 

33 ¥4^r ^€4C?l>H4,inverter)» |AS 33. ^33 <d*°1] 4=. =-7|Al-Efl§- -R-444 ^7] 433 

3-43 4-t-l- #4 33*H7> 4^433. 

#efl 3*3 4# ?4i24*- #471 34 43€r, -§^3^ 443 4^] =14 4^-5.4 43^14 

iio]2:* 4333 4*3°^ 31^41- 4^44711 €4. 

^44. 44 *3 4#oj] 4^- ^^ji2:4i- #0] 7 ) 44^, ^43i^4# #4fe S:^7> 4 Si 4. £4, 44^ 
#444 441: -1-4 ^4Jii4^1 44^ ^1447>s) <>W4^ ^-^401 01514. 
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4*3 °1 0)^3-*} 4fe A*k^ 4*11 
44*1 4 7)4 4* **l]4* *H447l 44 4 4*34 ^"3* 444 44* £4444 &-°44 44* 44*113. 

-g-44ol -g-^VjlS^-i- 44*14 * 71^*71^1 ^4124 X}4* ct]^ 7il7}^5t ^sfiXV SJ-fe cfl 44. 

a. >gx$3) t\% 43* 44°1 2144 44444 &-^44 44* 447fl3. *444 ^4ul2:4« ^^-A|^1 -^71^ 

%-7}$\ ^4^24 444*3* ^l^-SV^V 4*^1 £>4. 
4^4 ^ ^ 4* 

Aj- 7 | 4444 444 4 444 4^4 ^44 *44^4fe, 4 444 AV 7 | 3 447V 3 44^4 444^ 

Z}7\ ^44^r *7l^^7)o)l 444, 44 3? 444 4^4^14 ^<g$ ^ o} T-^-fr ^4 34^ ^ 7fl o]aV^ 

*44fe *44^* ^ul4fe 3144^-4* i444 44. 

Aj-7] A>^-o) £44 ^7l4*4fe, 44 3444 ^^^^1^1 44 444^" A\o]o\] ^ o\ S^^-fr 4* £44* 
^-Ul^-g- lit^°-g- 44. 

44 *44^*. 4*4 44 £44^ 4°fi 444 £44* 4^ 444 444 44 1 !* -^-^-^s. 44. 

4 i-. ( " 1 >"' V-OSl/ 



8 * 344 #4H14 a>4^. 4^-4 z}-£, n * 124 *Hr, B m * n4 i24 444^4 ^tfl^l. 

4?1 51*(|->Hr, 44 3444 ^44* 44 73144^44 ^41 T^l^* *4^sL 44. 

Aj-7} S.^^- <§H344 444 a. 444 ^71^*714 ^4jL2:4 3444* 3444 44 3 #7.}?} 3 #$5,^ 4 

4*Rr Ji44°ll 444 44» 4'344* 4*4<H1 444, 44 3444 4^4«ll ^44* *44 4^* 44 4 
^ 7 fl o]Aj-o. s §-44^ cj-7^1; * 44 g-4^ 4^5-si 44* 4*4 4°fi 444 444* 44* a44* ^4 



G * 344 *4°fl4 44-& 4^4 4£, n* jl^4 B m fe n4 ^44 4#4£4 4cfi*l. 

Aj- 7l ^-714*7121 ^4 H o v, S*. 471 4444 4-¥-4°H4 47l ^4^- 4°lsl ?4* ^4^1 

£4** 4^ s*fl» ^44fe ^7fl# cl ittt ^^^-s. 44. 

44, ^g- ^si 4 *4* ^4 5L4°11 ^ c-14 4^14 4^44- 

£ l* 4^°l] 4# *7l4^44 344 44^44. i 2^ £ 14 A -A'* ?]^°-£- 444* 44 47H£°I4. 

S.A14 44 40) , ^. iJ-rgo)] r^-# 4^-01 ^-714*71^, 4444 4447} 444^4 ^I44fe s.^4* 

5L^4^ ^7l447H14, ^44(10)4 4^4°fl4 *44 ^-44 4^-* 44 ^<Hs ^ 7fl ^421 4^^ 444 
^ 444^-(ii)(i3)(i5)(i7)4 ^44fe ^44^-4(20)1- i444. 

47I 7)144^- ^-(20)-Hl 4 444 ^4 ^-44^ §-44^-(ii)(i3)(i5)(i7)* ^444 444(10) 21^4^1 ^-4 

ofl i^sl £44* 4tt £^144 iSll(conductor)(18a)(18b)(12)(14)(16)l- ^^144. 



- 3 - 



^7l)4^ 42001-0086837 



£*fl(18a)(18b)(12)(14)(16)^- 444 °flS4 * 5&tt 4^44 ^^s. ^-«144. 

4, £*)4 44 4°1 444°1)S4 N 44 S 4-8- N 42] 44* 4^r 2?l)4 £-^4^(ll)(13)4 S 44 4 
31 4-g- 27fl2l 444^(15)(17)°-iiL 4444- 

ZLe|ji, 44 go] ^^-sj ^ a]-o|o)| £*fl^-(i8a)(18b)(12)(14)(16)7V ^-a|5l^nl], 44^3.4 £^4^ 344 
(10)21 ^h)£]^ 71)44^- -^(20)4 ^*11S^-h]44. 

£4, 444^(11)(13)(15)(17)4 3-2] 444(Pole shoe)^S. ^14 4£ 44. 

£ 3-8: £ 12) ^ 4^4 4-g- *JaHo} S|44# 44nH 47-l-&o|4. 

£A}^ «V4 *<>1. 4 4# 44°H2} 344(32)^ 4^(30)°1 44 47fl4 £-444- 

•H, ^44 44 4°1 Jg-f-^ 0.5. *g44fe £^1(34)7]- 444 442j 44(30) 444 ^44 3|44(32)2j 2}^ 
4°)1 4«144- 

4, S. 4^r 3J444 ^444 444 43H14 ^4 v+E^-vfl £^o]cf. £ A]^ 44 4.4 £*)1(32)4 

g-^g 4^(30)1- i^sRr 344(10)7> 3.44(40)2] M14°)1 f H l€4 

s 

£. 5a M14 £5fe 4 nj-g. 44444 444 4*1 «(«•&- 4^471 44 £444. 4<4 4 £4°)]4 

€-444£- 444 #71 4 180° 44 €44 47l)£« 4444. 

2.4, 4 £4-8: o° °fl4 180° 444 44-1-4 2.. £444 180° 44°H4 360° 44 7> 47I 444fe 
4:^4 4^ 4 44«s ^444. 4 £4°)14 a-fr^* 44 4-8^-8: ^7} 44. 

£■ •S'S* 144 4t7|)4 44* ^-g-40.3.4 £-4 444 4-8- 44 ^4^44 *14# 71-4.4*1 47l 4444. 

«4, 144 17114 44* 4-8-44, 1*44 ^4^47} ^144^, 27fl4 444 4444 2*44 -§-4^ 
44 *I1444. 

4mm. £ 5a^ 4 444 444<")1« 44nS £444. 4, 24 *7] 4*44 7fl44<Hl 4s 4# 444 4fe 44 
4 ^44* *fl44 4^4 3 44 47H£44. 

£ 5bfe 4 4*34 4€- 44°ll# 44^ £444. 4, 4 4^4 4# 44°!)^, 444 444 44s 444 4s 
4bi4 71 el 4 4 4^-sl 4 el7> 4 2bi4 4 el* 4^ -S-44 4^-4 ^«144. 

471 bl2) 7le)fe 4 4442} 44fe ^el^l(fourier) ^421 471144 444^ 44 44^ ^4 4 44. "ifi- * 
4. 1^-4 ^714 180° "A cj)44 80°fl sfl44^ 144° 42] a>^4# *b-§-44, ^l5^-4aii47V ^7i44. °144 
^^11^421 444 °-3- a^44 44414 44. 

444 1 

4 coswi, 

^&(e)=— B m i — - )s.n~e 



60° A t& ^13JI^^ ^7l^o]] 3^"^^d# ^^1^ *^S^1 ^J9LJE.^_ o]^o] ^^-AloflA^ *|)5 
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4, lojAi 9 4i, n °- ^34.^, B m -cr n4 2J^S| *M?<S£S] 4d)444. ^5:112: 4* ±.7\^7\ ^*fl 

n=5» tfl«a^ B b (9 )* «<3, t-H^ 4* S3*H=- b, =7i /10(144° Sr)4 b, =3n /10(72° «■)* 

* <r $14. 4*1 21 Af-g^o] ^r-g- b , =n AO* 5fl-§-SRr 3°1 43-4*|-t|-. 

£ 5c^ £ £ 4^ 4*H1» 44^ 5l4°lcK 4, a. g^fij <£ cfs. 434^, 44s] 4^.4 = 7 fl3. «-%sq 

jl, so| 44^, d 2> d 3 :5- 4tt ^4 Af^-o) ^4^4. 

£A]Sj 44 ^-O] .f- 7fl5. g- t^l A>4 O^JfE) 312:4 °ll £ cfl *fl5, ^7312: 41" ^^7] ^ 4°} T^^] 27> 



2 



4 COS/JC.-COS/IC^ 

S,(e>=— B_< -)sinf* 



a)15, All7JX2:4» ±7]t}7] ^*>-424 ^ofl ^ n=5, n = 7-§r cfloj^. 4, B c (0 ) = 04 ^IMM-S- 

44«1 44 7J^4^ 741^5. Ai Cl =6n /70(=.15.429° £-)4 c 2 =34tc /70(^87.429° §-)-8: =t Xi4. 

£ 5d, £ 5e4 £ 5f^ £ cf€- ^^lit 4^ 44*fi 5i4°-3.4, 444 a 4€- ^^-Hlt^ S)14s]fe Jl 

24tt ^I7i4?fl ^4. 

4, i 5d^Ai^ *))5, Afl7, ^lllJI2i4-i- a)14^3L, £ 5e^Ai^ *fl5, *ll7, ^ll3J12i4# ^l^Sfjl, £ 5f°\}*\ 

^ *)l5, 3fl7. *IU1, 3413, 3417, ^]19alS4# ^SMl 4°i, 6 H «*eH a}-4 ufl*!^ 44 ^44 3, ^4 
4, ^4*] 5<H1 4«M ^°1^4. 

3 rf+ . 

4 cos/ia . - cosna, + cos«a . 
BjtV=—B m ( ! -)sin«fl 



4 

B.m B m i 1 2 - )sin/ie 



5 

4 cosn/, - cosn/j +• cosn/j - cos«/ 4 + cosn/ $ - cos w/" 6 



AJ-714 4 -S-£4°ll 3* Tfl^b 44^r ai4 Sl°fl*1 Jl 2:421 «l-§:-8- AiliJi2t41- 7l§«.S 711*1$ #44. 

£1<*]4 ^-^442] 4^01 ±^^44^=0] #4-1- ?fl 4*14, 3£4?-Af4-§- *B-g-«-.2. 

3.4 4^-°l 7^44. c^ll- 1:4. £ 5aS] ^aHH] 4^. 4^44^=^. sRr -S-4^^71^ -§--§-011 514^1, s. 

5b4 ^^-^ 744^=4 20^H #^7) "fl^l £ 5a4 ^aHH) 444 4 l.25^2\ 7j- E s. 4^=. 4 
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5L6-& £ t^oll 4# &7]Q& 7] 4 ^4:2^4 *J#»9-»a* 44\« °| 4. 



^, £ 4^- ^^51^4 ^uVaj-fr, Sj#44 S]^^7> J1^S)£^ *H4^ al^^H 44"^ # 

7 ]S. uV^j^^^ ^-f-7HlAi, S)44°] 9\^o{] S) 44* 44 44^ ^ 7l] oj 4V 0.5. 44- 

(s60) 

^44, #7] §-^(860) 4^*1)4 £-^4 444 3.3 6o] j ^pg §1.7)1 £cf.( s 62) °H 444 

44^ 44»£- *\3. 6 0.S^E) 1^4^ 44^51 ^444 ^144. 

^44 6 

4 ^ (-1)"* cosn/„ 

#,(e)=— S -)sin«fl 

n n -\ n 



0 li,efe^^ f4H]4 44£ 444 JL 2 34 B m n4 512:4 444^4 ^tfl^oJ4. 

I£4, 4444 4-¥-^<Hl^ £-^44 444 ^4-§: 4^4 _£?)-§:-§- 4fe ^44*1 44.(s64) 

4, $44 ^"71 444 4»Hb 43* 4^844 ^ 5Ux7 ^^14 ^?44^ 4447* ^^I^EflS.^ 7l*« «J, f^g- 

4 1HM4 ^ sft.2.4. -S- 7] £A))7)- £.3. ^-44 ^ 514. 



s.44 4^H<>I14 33 ^Aio)i^o] 7fl44$i4. a$7]*\ 444 -§-4#°l 444$i.°4. °m #4 a. i^-g- 41347I 
44 444 3!°14 444*<M4 4*1^44°!] 7l 7))^ 4 4^4 444 ^1^-471 44°} 444 3£r 4 

44. =L^ 2.2. 4 7|# 444 ^4 ^.g. ^ 444 ^ 4 <gAlofl7> 7^44^ ^ 

* olsfl^ ^Jojc}-. 44a^, ^. ^^o^ 71^3 iLi «^4^ ^-¥-^ ^•4^^^^4 7)^aj a}^) o^sfl ^*fl4o> 

^ 3M4. 



^ ^«fl 4=^, -§-7|^-^7|2j t)]aV^ aV4h])aH) ^e)ofl ^"d^-i- ^1^4 i-§- f-O.S.^-El o> 7 | 

4^ ^*7|a] SAjov^<4 47] 4 7|fe ^4J12:4# ^ 7j-^ ^ ^4^ ^4. 
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1. 

3#*>^ ^^^7} Sj^Sl^S. ^l^sj-fe jl^T} ^UlSjfe ^. 7 )^^. 7 lo)l OjojA-1, 

Aj-71 S>]^o]]^ ^oj^j. ^o] 71-^-1- Z^zj- ajo) E - 7) ) o|aVs) 7>^o..£. S-^^-^- ^W)sfir Til 

-i^-fl-gr sfe ^o) *%V£, fe ^7)^^-7). 

^^*J- 2. 

#7l Sl^^ ^^^oflAi ^-71 g-tf*}-^ W\] -fc^S) £S= £.*ll^-# T^l^* «Hr *H^°]-g-^ 

3^ 3. 

*fll#°l] SJM^, #7) 

4 -§-4 lE^*!^ ^<H] £-^S|^7 ^ ^l-olS) #2*0) ^jg^-g. ^iLS. 5^ 7>^-o) £-%£|^ ^.7)^^.7) 

9 ^ ^#°fl^ Zj-£, n£r *KS B m fe -223}- 7^^£S) 2j tfl *| . 

^T 1 * 4. 

*fl2*<H SU^i. #7) E^fe, 

#7) Sl^7>2) 2)^^oflA) ^P-H)S1^ ^-7) ^7)_7|.^.«.o) -=*,) ^5LS. ^1^* ^ 7>^-o) £^£)fe -g-7) ^ 

*7l. 

5. 

#7l ^^^>21 2}^<3°fl t^HS ^-^^ ^.o) 7)-^a(Pole shoe)°J* ^^°-3- ^ £iM^r ^7)^ 

71. 

3^ 6. 

3344 #7l ^^^-71- ^^S)£S. ^x]^ ji#*H] sl^o) ^7(S ^V^A)?1^ ^^7l<H] 5a4*1. 
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